In re Appl, No. 09/601,875 

REMARKS 

Applicant's attorney wishes to thank Examiner Wilder 
for the telephone call of September 4, 2001, in which she 
confirmed that the Office Action of June 1, 2001, was a final 
rejection. 

Claims 1-16, and 22-38 currently appear in this 
application. The Office Action of June 7, 2001, has been 
carefully studied. It is believed that all of the claims are 
allowable, and favorable action is earnestly requested, 
Speci f i cation 

A substitute specification in proper idiomatic 
English and in compliance with 37 CFR 1,52 (a) and (b) is 
required. 

Submitted herewith is a substitute specification. 
No new matter is contained in this substitute specification. 
Rejections under 35 U.S.C. 112 

Claims 1-16 and 22-25 are rejected under 35 U.S.C. 
112, first paragraph, as containing subject matter which was 
not described in the specification in such a way as to enable 
one skilled in the art to which it pertains to make and/or use 
the invention, wherein the substrate has a thermal 
conductivity ratio equal to or more than 0.1 W/cm°K. 

This rejection is respectfully traversed. The 
claims have been amended to recite the specific thermal 
conductivity ratios required. One skilled in the art, without 
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undue experimentation, should readily be able to obtain a 
thermal conductivity ratio for a given material. 

Claims 1-16 and 21-25 are rejected under 35 U.S.C. 
112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

This rejection is respectfully traversed* The 
claims have been amended in accordance with the Examiner' s 
helpful suggestions. It is believed that all of the claims 
now conform to the requirements of 35 U.S.C. 112, 
Art Rejections 

Claims 1-5, 9-11 13-16 and 25 are rejected under 35 
U.S.C. 102(e) as being anticipated by. Chrisey et al . 

This rejection is respectfully traversed. Attention 
is directed to Table 1. 
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Table 1 DijBTerence between the present invention and cited patent (U.S, Patent 
No.5,688,642) 





' The present invention 


cited patent (U.S. Patent No.:5,688,642) 


Substrate 


diapondy silver, copper, 
ceramic, etc. 


silicon, glass, diamond, quartz, alumina, etc. 


Process of 

Chemical 

modification 

• 


First method: 

O chloridizing a surface of 
tiie substrate by irradiating 
ultraviolet radiation in 
chloride gas 

(D reacting with carboxylic 
soda in nonaqueous solvent 
©neutralizing the substrate 
weak acid solvent 

Second method; 
Q oxidizing a surface of the 
substrate with o^gen plasma 
d) chloridizing and 
hydrolyzing in alkali solution 
^ reacting with carbonic 
chloride in nonaqueous 
solvent 


First method; 

(X) coating with organosilane 

(D reacting said organosilane with 

heteroblfiinctional crosslinker. 

(D defining : surface has a first pattern 

including organosilane molecules and a 

second pattern including that lacks 

organosilane molecules 

® exposing said patterned surface 

© removing non-specifically adsorbed 

pre-formed synthetic nucleic acid oligomers 

firom said patterned surface 

Second method; 

® coating with non-DNA-binding 
organosilane 

(D defining : surface has a first pattern 
including non-DNA-binding organosilane 
molecxiles and a second pattern including 
that non-DNA-binding organosilane 
molecules removed 

® binding nucleic acid-binding organosilane 

molecules at said second region. 

(D reacting said organosilane with 

heterobifimctional crosslinker. 

® e:»q>osing said pattemed surface 

© removing non-specifically adsorbed 

pre-formed synthetic nucleic acid oligomers 

fiom said pattemed surface 



While the substrate of Chrisey et al. is similar to 
that of the present invention, the process of chemical 
modification of the substrate is different. Chrisey et al. 
modify by means such as electrodeposition, and UV 
crosslinking. There is nothing in Chrisey et al. that 
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discloses or suggests the use of chemical modification by 
binding a chloride or a hydroxyl radical to the substrate as 
claimed herein. The present invention, on the other hand, 
introduces a hydroxyl radical to the surface of the substrate, 
after which the surface of the substrate is treated with a 
carboxylic acid, such as malonic acid. The surface of the 
substrate thus has a carboxyl radical at terminal. After the 
surface of the substrate is chemically modified as claimed 
herein, the substrate is treated by reaction for amplifying 
DNA, wherein a predetermined amount of DNA is obtained on the 
substrate . 

Chrisey et al. on the other hand, relates to a 
method for coating a substrate with an organosilane in order 
to bind the nucleic acid onto the substrate. There is no 
hydroxyl radical on the Chrisey et al. substrate, unlike in 
the present invention, 

Chrisey et al. teach that when the substrate has a • 
polar radical at terminal, the polar radical is connected to 
the surface of the substrate with a silane coupling agent or 
through an ester linkage. There is nothing in Chrisey et al . 
that discloses or suggests that a polar radical, which can be 
a carboxyl radical, is connected to the surface of a substrate 
through an ester or amide linkage, or wherein the carboxyl 
radical is connected to the surface of the substrate with a 
silane coupling agent, a titanium coupling agent, or an 
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aluminum coupling agent. Contrary to the Examiner' s assertion 
that the Chrisey et al • substrate is chemically modified at 
terminal with carboxyl radical, it should be noted that the 
second nucleic acid is affixed covalently through a 5' linkage 
and the carboxylated functional group of the latex bead and 
nucleic acid is not affixed through the carboxyl radical at 
the terminal. 

Claims 6-8 and 22-24 are rejected under 35 U*S,C, 
1039(a) as being unpatentable over Chrisey et al, in view of 
Adams et al • and further in view of Weetall et al . The 
Examiner alleges that Chrisey et al. teach a substrate for DNA 
immobilization which has substantial thermal conductivity, and 
wherein a polar radical is bound to the substrate to promote 
immobilization of a nucleic acid to the surface of the 
substrate. Adams et al . are said to teach a method for 
amplifying DNA comprising immobilizing DNA on a solid 
substrate wherein the substrate is chemically modified at a 
terminal with a carboxyl radical. Weetall et al . are said to 
teach a solid substrate having a polar radical at terminal 
wherein the polar radical is epoxy, amine, carboxyl or 
hydroxyl, and wherein the polar radical is attached to the 
surface of the substrate with a silane coupling reagent 

This rejection is respectfully traversed. As noted 
above, there is absolutely nothing in Chrisey et al. that 
would lead one skilled in the art to treat a substrate by 
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chloridization, hydroxylation, etc. as in the present 
invention. Adams et al . add nothing to this disclosure, 
because there is nothing in Adams et al. that even suggests 
treating the substrate as in the present invention. Weetall 
et al. also add nothing to the Chrisey et al, disclosure, as 
Weetall et al. couple the DNA through a silane coupling agent 
previously attached to the glass surface. As in Example lA of 
Weetall et al., there is no chloridization, etc. of the 
substrate. Moreover, Weetall et al. use glass substrates, and 
glass is well known to be a poor thermal conductor. 

Claim 12 is rejected under 35 U.S.C.103(a) as being 
unpatentable over Adams et al. The Examiner states that Adams 
et al. teach a method for amplifying DNA for a substrate using 
the PGR. 

This rejection is respectfully traversed. In the 
present invention, the silane coupling agent is applied to the 
surface of a substrate which has a polar radical thereon. 
However, in Adams et al,, the silane coupling agent is applied 
directly to the surface of the substrate, with no polar 
radical on the substrate. The criticality of the present 
invention is not the PGR itself, but the use of a substrate 
which has been treated to contain hydroxyl or other polar 
radicals which are then used to attach a coupling agent to a 
substrate. 

In view of the above, it is respectfully submitted 
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that the claims are now in condition for allowance, and 

favorable action thereon is earnestly solicited. 

Respectfully submitted, 

BROWDY AND NEIMARK, P.L.L.C, 
Attorney^ for Applicant (s) 

By . 




ine M. Kornbau 
Registration No. 25,884 



Telephone No. : (202) 628-5197 
Facsimile No.: (202) 737-3528 
AMK:nmp 
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"'Version with markings to sho w changes'' 

1. (Twice Amended). Solid state substrate for DNA 

» ■. .■■> , 0, 1 1 ig - Lria immot^ilization . said solid state substrate having 
giubstantial_ a thermal conductivity ratio of at least 0.1W/cm°K 
for amplifying and immobilizing DNA. 

2. (Amended) aiiijm t iiia t ie A substrate as claimed in claim 
1, wherein said substrate is natur al or synthetic 
diamond. > 

3. (Twice Amended) fliilj*itii:;«ite The substrate as claimed in 
claim 2, wherein said substrate is chemically modified. 

4. (Twice Amended) flnl ji ^trAtia The substrate as claimed in 
claim 3, wherein said substrate has a polar radical at a 
terminal _ on the jsur f a ce of the subs ^^^ . 

5. (Twice Amended) fluii^ ^ -i^att a The substrate as claimed in 
claim 4, wherein said polar radical is hydroxyl radical, 
carboxyl radical, epoxy radical or amino radical. 

6. (Amended) flulji^tiid rte The substrate as claimed in claim 
5, wherei n said pol ar radical is a carbox\ ^ radi^^^ said 
carboxyl radical is connected on a surface of said substrate 
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through ester linkage, 

7, (Amended) anbstrate The subatrate as claimed in claim 
5, wherein said polar radical is a carboxvl radic al and said 
carboxyl radical is connected on a surface of said substrate 
through amide linkage. 

8, (Amended) flnV i t^hiia t Li^ The substrate as claimed in claim 
5, wherein said p olar radical is a car boxyl ^^ ,^^o^,^,_^,^^ said 
carboxyl radical is introduced to a surface of said substrate 
with i^vlane a silane coupling agent, ^ titaniiom coupling agent 
or an aliaminum coupling agent. 

9, (Amended) Subs far d ±r^Th e g^^astrate as claimed in claim 
5, wherein ^ said polar a^adical is^ a^^^ j said 
epoxy radical is introduced to a surface of said substrate 
with ijiul^rifci a silane coupling agent, ^ titanium coupling agent 
or an aluminum coupling agent. 

10 « (Amended) flubs tr a te The .gjjj^.g.'t^ygtg claimed in 
claim 5, wherei n said ^^olar ya<ii<^^i , ig._^^.„„^;^.^.g.„.^ 
said amino radical is introduced to a surface of said 
substrate with c ylane ^a silane coupling agent, ^ titanium 
coupling agent or an aluminum coupling agent. 
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11. (Amended) fttv m A chip for immobilizing DNA as 
claimed in claim 1, wherein DNA is immobilized oir-^ said 
substrate . 

12. (Twice Amended) A method for amplifying DNA for a 
substrate or chip, comprising the following steps: 

(a) chemically modifying the substrate or chip to provide 
a polar radical ««>l«iafced fr— T^""" hydroxy! 
^aHleal. r? HT«al. apo^ ir^tdioal. amino radical ^ 
«nlfiirio r^Ht^^l. «vaP » ^^dleal. P-i ^-i-^ radical, and thio 
radical on the surface of the substrate or chip; 

(b) cleaning the chemically modified substrate or chip 
with TO -Trls-BDTA buffer solution; 

(c) dipping the chemically modified and cleaned substrate 
or chip «t,Jjt3^ a solution containing a primer wiLh j.«spi^uL to 
of amplifying target DNA, four kinds of imultiuLidc nugleotides 
and DNA .i y polymerase ; 

(d) holding the temperature of said solution at 95°C for 

about 1.5 minutes; 

(e) holding the temperature of said solution at 45° C for 

about a minute; 

(f) holding the temperature of said solution at 74°C for 

about 2 minutes; and 

(g) repeating the steps (d)-(f). 
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14. (Twice Amended) r, i ■ . . ^ r t*,^ aubstrate having 
DNA immobilized thereon as claimed in claim 13, wherein said 
substrate has a polar radical at a^terminal . nn_J:,h>!!. surface of 
i^Ke substrate . 

15. (Twice Amended) - substrate having 

DNA immobilized thereon as claimed in claim 14, wherein said 

polar radical is hydroxyl radical, carboxyl radical, epoxy 
radical or amino radical. 

16. (Amended) fi^ ^A chip ^n^r^lifvina and 
immobilizing DN A as ulaxmed lu olaxiu lb, wli i ii i uiii DIT^N 
ji ii itiobilii.«J on said oubstrata . 

22. (Amended) aubsUat c jrhg,.,f.u b.gtrate having DNA 
immobilized thereon as claimed in claim 15, wherein _8aid,,ES A.ar 

^^A,r.^i i« a v^-^i r.«Hl«^l.and said carboxyl radical is 

connected on a surface of said substrate through an ester 
linkage . 

23. (Amended) a .- i i ■ t>>«> substrate having DNA 
immobilized thereon as claimed in claim 15, wherein said polar 
r.»>^i^^l is ^ ra.rboagvl r.:>diaal and said carboxyl radical is 
connected on a surface of said substrate through an amide 
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linkage . 



24. (Amended) QuIjii^ t ii: ate The gtibstrate having DNA 
immobilized thereon as claimed in claim 15/ wherein said pol^r 
T>aHi/^ai is a oarboxvl radical and said carboxyl radical is 
connected to a surface of said substrate with a silane 
coupling agent, a titanimn coupling agent or an aluminum 
coupling agent, 

25. (Amended) aubstira t ie The substrate having DNA 
immobilized thereon as claimed in. claim 15, wherein said i:>olar 
radical is an epoxy radical or an amino radical and said epoxv 
radical or said amino radical is connected to a surface of 
said substrate with a silane coupling agent, a titanium 
coupling agent or an aluminum coupling agent. 



